Commentators and some political scholars claim to have observed a "dumbing down" of the level of sophistication of political language, leading to anxiety over the quality of democratic deliberation, knowledge, and policy design and implementation. This work typically focuses on the President's State of the Union addresses. Using quantitative indicators of textual complexity, we measure trends since 1790 in that and other key political corpora, including rulings of the Supreme Court, the Congressional Record, and Presidential executive orders. To draw comparative lessons,we also study political texts from the United Kingdom, in the form of party broadcasts and manifestos. Not only do we cast shade on the supposed relentless simplification of the State of the Union corpus, we show that this trend is not evident in other forms of elite political communication, including presidential ones. Finally, we argue that a stylisticrather than an obviously substantive-shift towards shorter sentences is driving much of the over-time variation we see in traditional measures of political sophistication. * Prepared as a chapter for a book arising from the SSRC-funded "Anxieties of Democracy" workshop, held at Princeton University, 28-29 October 2016. We are grateful to Burt Monroe and other colleagues present for their very helpful comments.
Dumbing Down as an Anxiety of Democracy
Anxiety about the quality of public political discourse is nothing new. Beginning at least with Plato's call for 'Philosopher Kings' to protect citizens from their own base impulses, this fear has its modern incarnation in commentators' concerns about the supposed 'dumbing down' (Gatto, 2002) of politics, culture and public life. Claims that elected officials and their output are less 'intellectual' (e.g. Lim, 2008) than they used to be generally rely on the idea that contemporary politicians must appeal to a median voter who demands progressively simpler messages despite, or perhaps because of, the increasing complexity of the modern world and the fact that information is no longer hard to acquire, but rather difficult to escape. According to this view, modern citizens are too busy or too distracted to absorb anything other than facile sound-bites that the news media serves up on a 24-hour rolling basis. And the prognosis is that a bad situation will worsen. Thus, for example, the Guardian newspaper laments that the "state of our union is. . . dumber", 1 while various outlets describe Donald Trump's speeches on the campaign trail as having the standard of a fifth grader, 2 a fourth grader, 3 or even a third grader. 4 In contrast to such pessimism, more sanguine commentators point to several interrelated trends that suggesting we should not be worried. They argue that as the world has grown more complex, so has the public ability to absorb more-and more complex-information. In terms of formal education, the post-war period has seen a massive expansion in college enrollment, from around 45% of school leavers in 1959, to some 70% by 2009 by US Department of Labor figures. This pattern of increasing attendance, if not at identical rates, is not true for historically privileged groups. It is also seen in women and African Americans, who joined the franchise in the United States much later than did white men. Thus any claims that the extension of suffrage to relatively uneducated groups might be causing a decline in discourse quality (see, Spirling, 2016 , for an application of this idea to the UK) are extremely dubious. Even if one does not accept that college 1 http://www.theguardian.com/world/interactive/2013/feb/12/state-of-the-union-reading-level 2 https://www.washingtonpost.com/news/morning-mix/wp/2016/03/18/trumps-grammar-in-speeches-just-below-6th ?utm_term=.175e0dddcfcf
3 http://nypost.com/2016/03/17/donald-trump-speaks-at-a-fourth-grade-reading-level/ 4 http://www.politico.com/magazine/story/2015/08/donald-trump-talks-like-a-third-grader-121340 adds much to students' core cognitive capacities, there is evidence at a more fundamental level that citizens can cope with more sophistication. The 'Flynn Effect' describes the relentless yearon-year increase in IQ-scores in multiple countries and societies, including the US (Flynn, 1999) .
And in the specific domain of civics-presumably one of the more relevant subjects for political understanding-knowledge levels have been at worst flat in recent times (Galston, 2001) .
In this chapter, we examine the evidence for these polar opposite positions in the debates on modern political discussion. In particular, we analyze long-term trends in the sophistication of language using similar metrics, comparing political and cultural texts across time and space. Our conclusions should be relatively anxiety-relieving. Put very simply, the SOTU is probably an outlier as elite time series go, and the changes it has been through-which are by no means as stark as they first appear-are mostly a benign (and sometimes mechanical) consequence of other broader trends in language.
We proceed as follows. Because of its centrality to extant accounts of dumbing down, we reanalyze SOTU in some detail, and consider standard time series diagnostics and what they reveal.
We also provide a sentence bootstrap to get a more accurate sense of how that corpus is-and is not-changing over time. We then provide a somewhat general critique of the standard measure(s) of textual complexity, and explain why they might be particularly inappropriate for speeches over such a long historical period. Although obvious to us, perhaps our most important innovation below is to compare SOTU to other time series. In particular, we show that when we look at other branches of US government, comparatively to other countries (the UK), or to other cultural touchstones (such as Nobel literature announcements), there is little or none of the purported dumbing down we see for SOTU. That is, we suspect that SOTU addresses, and presidential texts more broadly, are outliers in data terms. Finally, we look under the hood of the FRE measure, and decompose the patterns in our data into the component deriving from changes in sentence lengths versus the component that is a product of varying word lengths. We demonstrate that, while there is little systematic change in terms of word use, we are an era of ever shortening sentences. While this may well make for clearer, punchier rhetoric, we are unconvinced that it alone should provoke anxiety about the state of our democracy.
A Noticeable Trend: The Simplification of Presidential Addresses
Since 1790, with only a few exceptions, the President has delivered an annual State of the Union address to Congress. This makes it an unusually regular, if not especially frequent, source of data on the changing priorities of the executive. Importantly for our purposes, there is no requirement that it be a speech. Indeed, from Jefferson until around 1934-and even after on some occasionsit was generally a written document. Because the form of spoken English usually differs from that of written English, even for pre-written speeches, we might expect that the change in formats is reflected in differences in the structure and complexity of the language, particularly in terms of the length of sentences. This induces an obvious problem of confounding: it is difficult to know whether changes over time are a product of some latent dynamic or simply the consequence of altering the means of the address. Nonetheless, studying the purported sophistication of this series has proved popular, both for academics (e.g. Lim, 2008) and journalists.
The most common measurement approach is to use Flesch (1948) Dale and Chall, 1948) , but in practice the scores for documents are highly correlated with those generated by FRE. This is also the case for the numerous other approaches that have proved less popular than FRE and its variants (e.g. Gunning, 1952; Spache, 1953; McLaughlin, 1969; Coleman and Liau, 1975) .
More fundamental perhaps than the linguistic problems with FRE are the statistical problems that typically emerge with its use. Notice that for a given document, FRE provides a point 'estimate.' This is technically an out-of-sample prediction of the dependent variable (ŷ) from the original regression Flesch ran on school children. These predictions/estimates may then be plotted or analyzed. But for any systematic test of claimed changes over time, we also need to know our uncertainty around the points. More precisely, we require the sampling distribution of the FRE such that, for example, we can place 95% confidence intervals around the values. In this way, we can make statements about the whether the decline between two dates is statistical significant or merely due to sampling variation. In the measures presented below, we obtain bounds using the bootstrapping approach of Benoit, Laver and Mikhaylov (2009) , which resamples sentences with replacement within texts. This simulates variability while preserving dependencies among language within sentence units. For a given text with k sentences, we drew 100 samples (with replacement) of size k of those sentences. From the 100 samples, we computed the 95% confidence interval as the 2.5th and 97.5th quantiles of the replicates. Two factors in a text tend to influence the variability of readability statistics computed in this way. First, the more heterogenous the sentences of a text in terms of their sentence length and syllabic length, the more variable are the replicates. Second, shorter texts tend to produce larger intervals in the replicates, due to the higher resampling rates of sentences from texts with a smaller pool of sentences from which to draw.
In Figure 1 , we plot the FRE point estimates and their associated 95% confidence intervals from this bootstrapping procedure. We also impose structural breaks (in the sense of Bai and Perron, 2003) on the time series. These are marked by solid vertical dark lines running to the height of the plot, while the confidence intervals are the shorter gray lines.
The most evident pattern in Figure 1 is the upward trend in reading ease: from a typical level of 27 in the first period, to about 57 in the latest period. This corresponds to roughly a level requiring a college degree to understand the test to requiring just having completed junior high school. From the breakpoint analysis, we observe three structural changes: in 1856, in 1934, and a third in 1981.
After each break, the mean FRE increases. The first break, contemporaneous with the advent of the Third Party System may, perhaps be a function of the broader-based party coalitions than had previously been the case. The second break corresponds to a shift in means of delivery: FDR spoke his addresses rather than wrote them, and this was increasingly the norm thereafter. The final break occurs just after Carter's last address, which was by far the longest in history, and coincided with a period in which the president had returned (briefly) to delivering the SOTU report in writing.
Judging from the confidence intervals, however, we see that adding estimates of uncertainty about the reading ease statistics throws significant shade on claims about "dumbing down" in recent times. In particular, many of the confidence intervals from the last two periods in the data overlap. Taking this into account, it far from clear that speeches given around 2000 are any dumber, in a statistical sense, than speeches given in the 1940s and 1950s. Equally, it is not clear that the
Republican speeches in the early years of the 21st century are statistically significantly different than those made a hundred years earlier.
But even the point estimates may be misleading here. This is because they don't account for the practices of various presidents to deliver written, as opposed to spoken, addresses to Congress.
Simply put, we might expect spoken texts to use simpler sentences, and therefore to score more highly on the reading ease index. To examine this claim, in the boxplots in Figure 2 , we have distinguished the scores for our four time periods by whether the texts were spoken or written. As expected, spoken addresses tend to be higher scoring on readability. Furthermore, the difference between spoken and written addresses is increasing over time: In the first period there was no discernible difference in reading ease, regardless of whether the address was written or spoken, a sharp contrast to the era of 1935-1981 when there was about a 10-point difference between written and spoken addresses (a median 39 and 48, respectively). The difference appears to be that even spoken addresses were designed for audiences with a nearly masochistic ability to endure long, convoluted speeches. While posterity remembers Abraham Lincoln's two-minute speech on November 19, 1863, far fewer are aware that his immortal Gettysburg's address followed a two-hour speech by former Secretary of State Edward Everett, a man widely acclaimed for his oratorical ability. In the early years of the Republic, longer texts, containing longer sentences, were far more common. The start of President James Adam's 1797 (spoken) address, for instance, contained the following sentence, inconceivable today:
can not yet congratulate you on the reestablishment of peace in Europe and the restoration of security to the persons and properties of our citizens from injustice and violence at sea, we have, nevertheless, abundant cause of gratitude to the source of benevolence and influence for interior tranquillity and personal security, for propitious seasons, prosperous agriculture, productive fisheries, and general improvements, and, above all, for a rational spirit of civil and religious liberty and a calm but steady determination to support our sovereignty, as well as our moral and our religious principles, against all open and secret attacks. (James Adams, 1797)
While such passages are highly effective in reducing a text's reading ease score (it is −57.1 for 
Comparing SOTU Trends to Other Texts
We have thus far made the claim that the standard measures of complexity are not ideal, and that the point estimates they yield-at least as regards SOTU addresses-may be misleading. Still, one could make the case that the aggregate nature of SOTU, as a representative sample of elite discourse, is concerning. To assess whether the State of the Union addresses is unusual, or part of a general troubling trend in increasing textual simplicity, we now compare the SOTU trends against several other benchmark corpora, observed over time. These texts include two other political series from the United States and two from a reasonably similar system, the United Kingdom.
The primary US corpora we examined are from Supreme Court (SCOTUS) opinions from 1790 to 2012 and s from 1826 to 2017 (see Table 1 ). 6 The SCOTUS opinions not only represent legal language from the highest court in the United States, but also capture changing trends in both language and in subject matter. This is because changes in technology or political complexity 6 For the SCOTUS corpus, we took a weighted sample of a total of 38,872 SCOTUS decisions. For all years in which there were fewer than 30 SCOTUS decisions recorded, we include all those from that year, but took a random sample of the decisions from years with more than 30. We also cleaned the text so that (e.g.) Roe v. Wade and other abbreviations such as U. S. would not be counted as multiple sentences, and we eliminated any "sentence" appearing to contain fewer than four words. Finally, we compare the SOTU addresses to the announcements of the winner for the Nobel Prize for Literature. These announcements typically explain why the committee is awarding the prize, and thus describe the merits and scope of the relevant author's work. We chose this time series because is relatively long and regular, and captures a broader, cultural spirit which is hopefully less explicitly political than the other data we have.
Comparing the SOTU trend to the other American political texts, we see in Figure 3 that unlike the SOTU texts, the Supreme Court opinions remained relatively constant in readability since 1790, at a Flesch score of around 40 for most of the period (with a dip around 1900). Even in the twentyfirst century, this trend remained unchanged. Looking at the corpus of Executive Orders, moreover, 7 Party election broadcasts replace political advertisements in the United Kingdom, which are prohibited by law. Parties are allocated broadcast slots of around five minutes each, free of charges, using a formula set by Parliament. We obtained the broadcast transcripts from http://www.politicsresources.net/area/uk/peb.htm. and on a par with SOTU addresses around 1975. This perhaps makes sense given the texts here are spoken rather than written. But, perhaps more interestingly any trend in simplicity from Congress is downwards in the direction of more complexity not less. Recall that we have a great deal of data from Congress cross-sectionally (although not much over time). When we perform a t-test of means for the first and last year of the Record data, we easily reject the null of equal difficultly over time (p < 0.01).
Comparing the US speeches to the UK context and the international texts from Nobel prize announcements, we also see relative stability in these patterns compared to the trend to greater reading ease from SOTU. Figure 4 plots the time trends for UK manifestos, the party election broadcasts, and the Nobel Prize announcements. While Nobel Prize announcements gained in reading ease slightly from about 1930 to 1950, their scores remained relatively constant across that period, at around 50, similar to the relatively stable UK election manifestos. The stability in the reading ease of the UK manifestos is in many ways a remarkable contrast to the SOTU trend, because of significant changes in the character of the electorate and of political campaigning during this period. Finally, party broadcasts, while at a much higher reading ease level than the other texts generally, also showed relative stability within the 60-75 point range, the level at which texts are considered easily comprehended with only 8 or 9 years of formal education.
Overall, the conclusions from our benchmarking are clear: Compared to judicial trends, Congress, and to the other executive text, the trend to greater simplicity of the SOTU texts appears to be a somewhat isolated phenomenon. Compared to political texts aimed at mass publics, such as the UK manifestos and party election broadcasts, the singular nature of the SOTU trend is upheld.
Even the texts honoring some of the brightest minds in the world, as indicated through the Nobel Prize texts, showed no real changes in complexity. Something unique is happening in the SOTU texts. To investigate what this might be, in the next section we decompose the drivers of the reading ease score. This allows us to assess whether the observed pattern appears to be coming from a change in sentence length or rather, because Presidential addresses are using syllabically simpler words. If the latter, we might consider this be a form of "dumbing down," but if the former, then it probably reflects primarily stylistic differences in an evolving preference for shorter sentences.
Digging deeper into the components of reading ease
The index of reading ease which we have used to measure the sophistication of political communication, the Flesch index, consists of a linear combination of sentence length and word lengths, as explained above. For each additional increase in the mean word length of a text's average sentence, the index decreases by 1.015, and it decreases by 84.6 for each one unit increase in a text's average word's number of syllables. While these weights are specific to the Flesch index, the components, or some form of them, are common to nearly every index of readability. Examining the other corpora measured in Figure 5 , we see generally similar trends to their sentence length, the standard deviation is 8.9; for word length, this figure is a much smaller 0.7. This means that this typical change for sentence length results in just over 9 (8.9 × 1.015) in the Flesch index, while a typical change in word length changes the Flesch index by just under 6 (0.07 × 84.6). Sentence length changes are weighted 1.5 times more than word length changes for these texts, in terms of the coefficients of the Flesch formula. Given the steady and marked changes in sentence length over the evolution of the US presidential addresses, these changes explain most of the widely noted trend to greater reading ease in this corpus.
Discussion
For some contemporary commentators, 'anti-intellectualism' is ever present, as if cultural baked into the historical heritage of public life in the United States (Hofstadter, 1963) . For others, today's "cult of ignorance" represents something new and more terrifying (Asimov, 1980) . Thus, while 1968 presidential hopeful George Wallace railed against "pointy-head college professors who can't even park a bicycle straight", (current) Secretary of Education Betsy DeVos pushed this rhetoric further by encouraging college students to "fight against the education establishment" whose elites ". . . tell you what to think." 8 It would seem that systematic evidence for evaluating such baleful trends would be easy to come by. And, to the extent that the SOTU addresses appear to show increasing reading ease, scholars and journalists who draw anxious conclusions from that corpus might well have a point. Having assessed the SOTU data in some detail, however, we are skeptical of the need for panic-at least from this time series alone.
In particular, our reexamination of the upward trend in the SOTU readability patterns has revealed several significant qualifications. First, if one is serious about uncertainty around the measures, the 'standard' picture changes: while means tell one fairly clear story, appropriately accounting for sampling variation tells a more confusing tale.
Second, and importantly, the SOTU trend towards much greater reading ease is not general in political communication. Indeed, it appears to be unique even among presidential texts, for those we examined. Thus, presidential executive orders, after remaining fairly constant at a collegeplus reading ease level, became considerably more complex around 2000 due to the shift toward longer sentences. The language complexity of the Supreme Court has remained almost unchanged since 1800. Other texts, such as the party platforms of the main UK parties, and the Nobel Prize acceptance speeches, are also unchanged in terms of their average simplicity. It is true that UK party broadcasts are less complex that SOTU addresses, but this is not a new phenomenon, and some modern ones are approximately on a par with those from the 1960s.
Third, examining the components of the index, sentence length and word length, we find that most of the changes are being driven by sentence length, although from about 1960 we acknowledge that there is also a trend toward shorter words in the SOTU addresses. In the first decade of SOTU addresses, the typical sentence was twice as long as the typical sentence from those in the 2000s. Part of this trend comes from the shift from written to spoken addresses, but was evident even in those that were written. We suspect that shorter sentences-as noted above, common to most other series-are likely to reflect changing communication styles rather than being per se evidence of "dumbing down" of content. In this sense, our efforts here should ameliorate concerns about the quality of political communication, at least from this particular source of democratic anxiety.
Statistical measures notwithstanding, there are substantive reasons to doubt that simpler presidential addresses are a cause for concern for the health of democratic deliberation. In social science, when scholars have applied readability measures to link linguistic sophistication to outcomes, greater clarity is generally associated with beneficial outcomes. Put crudely, if one can understand a speech or document, one may find it easier to adjust behavior and holder the author to account. Jansen (2011) , for instance, studies the reading level of communications by four central banks, equating lower reading levels of bank communication with greater clarity, which they link to positive effects on the volatility of returns of financial markets. Likewise, Owens and Wedeking 
